Met hod for inproved selection of RNAI transfectants
The present invention relates to the field of gene

i nactivation by neans of RNAi. Mre precisely, the
present invention relates to the field of selection
Pia Xea/gepBE for enrichnent and isol ati on of c@CE/EP2005/013343
popul ations with a respective RNAI nedi ated gene
silencing effect. In particular, the present
invention is applicable for functional gene analysis
using RNAI for transient and |long-termsilencing of
gene expression in the field of oncol ogy and
apopt osi s. Biethpddeniappeved pelegtion PABNShoawsistaots of
RNAi nmedi at ed gene S|IenC|ng has been described first

he Caenorh bdlt S ystem in. whi
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vvaéVvare poscisel ﬁhe pressni Imvenhomwlatwafg ttha/Bdld ofsebctiethprinciples for
r e%ﬁﬁéﬂrﬁéﬁ% 2@ ﬁ@laﬁ&ﬁo@eﬁ BEpaRhs whiBlaGEsp@ftive RNNi mediated gene

c has heen dISC|O

vels'ltl %E elﬁﬁﬂliﬂ%ﬂ"}g@ DAL LI (R wa?ﬁalstfaﬂl%‘arr@wwalrgene
hu ﬁaﬁyms{m I{I‘E‘B for ﬂmleﬁﬁaﬁ lohgrter e encingstfgem: exgendon in the
'nﬁghkféh&ﬂﬂghﬁdgﬁﬁ%%%?d successfully, if short,
doubl e stranded nol ecul es of 19-29 bp were
transfected in order to transiently knock down a
spBailfetourdamimraft i nt erest. The mechani sm of RNA
nedlated gene inactivation seems to be slightly
di&g in th? various organi sns that have been

&P WI&&O%@ RHAL meiater|zens dlearng hasdirey descridirst in the
rred)laatoehhb@ﬁrseﬂ@mhmﬂbﬂﬁgm whioh seidrodjeddion of long double stranded :

PORAL ﬁle%e en gitecg &9 Eé@gﬁ?ﬂ 94 18% U%QFV%E gt;lt%g reslgect{ve gene

I nguce onudease onau
of %@5% Ta Lder m SENeomsHisted( s8pe 03rgB3ls. bese dlisslpsed in
s pe@atdbiatést(¥P afl 1d eg adahinals ahé irdpir@tdieehaR\eelsNeP 1 144 623).

n u t%gge 5 sqed'ﬁse Q%Q&a%ﬁgnoﬁ §éﬁi@\¢edl s{ulcc%ss%l:z{% S d?u% stranded
i

ro T |
§§7|Ab‘inp epylescof dp-29 #Pr"(f‘d%@f”?ﬂ&ﬁteﬁﬂ% oEfe tq ?rwéﬁ knewl down a
thqxﬂmmghﬁnﬁhﬁaﬁded RNA nol ecul e itself or in vivo
expression of DNA vector constructs which directly
result in a short double stranded RNA conpound havi ng
a shererheaisprdRNAmediaisd E@&Im%@vwoaaﬁetmﬁw%s Héghtladifietent in

RNQm natieedibr@anidris MaNYave @Sﬁﬁmv&ﬁgﬁéﬂl bethr. Sm%stems, however,
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: Eget gFﬁH%:ethOf c\:Ith UI e SE&FOJ.(I‘; rc%%?g{]e sa%% |afl|tlﬁe§t9? %ﬁgépand loaded
st@h??wgﬁﬁhgdu@@@ or transfected cells conprising an
shRNA const ruct has al ready been perfornmed by means
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sSur ce

mar for enri
sefgdirbe %Pafé éﬁ%g fé&éﬁrg fe&?? alr%t’lnFIi’YcF”é?Sr P called shRNA
i ndomefgentelthve hﬂmsed%b@@ifwllyrfoment siknsifig dthest cogdthsts encode a

| NgdHab &1 Lisydctnaf ﬁ%@[daﬁ@r Gﬂrﬁﬂ?ﬁorﬁﬂ% eaR) 4 ?5& Sprocessed

constr can al ned er ent. net h
MoBte %gﬂ‘ﬁiﬁ dffBN@e néao%l?é?%@%%ér igh gorresponding to

anhebmnmﬁfmmngmsd%MAemgenks such as the hygronyC|n
resi stance 10 gene or the neomycin resistance gene.
Anot her nethod for detection, enrichnent and at | east
partial selection of transfected cells is the usage
of expression cassettes encoding a surface antigen
which is either not or to a significant |ower extent
expressed in the host cells. Subsequently, enrichment
of cells may be obtalned by fIOMIcytonetrlc nethods
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20 have been enriched and sel ected using an

addi ti onal expression construct for expressing

Enhanced G een Fluorescent Protein (EGFP) as an in

vivo active fluorescent marker protein. To all ow
woahymicsrsof transiently transfected/ transducecemobsanissss
vectors co-expressing shRNAs and enhanced green
fluorescent protein (EG-P) have been expl ored

(Kojima, S., et al. Bi ot echrfi ques 36 (2004) 74-79).
25Cel | s expressing EGFP may al so be enriched by flow

cyl r. r f _EGE
sonSIELonTE: DA HRIRHR or HARARLE ol eprPRyfle apaa
oV EPRYINEE 53 é’ﬁeaﬁﬁ;beey eprforgipd dwomeewecfff @etyesipg a cell surface
t L amkeeeheﬁas:eﬂ)l@(;smﬁ G varayitd Mecﬂ&@(?ﬁ Rf @ecp_el Ndit a8 Science
t e nd, since the orescence

Si gjn ‘dgf (é@}-’ ?&9‘3 e1 ?%%ge%eo Has ot Re pro Presen? mhvention,
cospopmatitoal 2 eilisetiade snaplear b isd Hednyusgd for eugchoggt or selection
f 1 %8LdIO Bxr &GIAR bl heFicial hBoSiceRLFAYAl S restricted to
applications alleviating fixation of cells. Third, in
cases where silencing of a target gene induces cel
de&tlhsticEGAPthssfavttd eells sedudingraelletransisted ofiths RMAL hexpression
?%ﬁ@@&%‘iﬁ M%@%&Lﬁeﬁ' dntﬂ &fﬂé&hﬁhﬁﬂkﬂ? Mk Ubh S B Fhe vectors
1 GO TBI D PO e G55 Sy s ot Ry reistance
pr gtrocal the nWihpyn kdssspcaNene. Yoroither o8 d fandetkdionegyrichment
KJ and Q{ le?slt ]o:'arh@@efé%rf of tﬁ%sf@&gpéfﬁls ZhBe gs%gé of J&B?&%ﬁ&?&@seﬂee

bJect of r.es, I nvent |
an ‘ﬂP %6“ HIH8TOY gfﬁ eédftOtcS’ﬁ B %féqlgfs'mt W“-“-‘ extent
t r anstwaliedhd hanhsdluced with RNAI constructs. In one
aspect, it mas an object of the present invention to
prqvi de an i nproved nmet hod_ for rapid enrichnment ,
g S e e <r el B Pe bty B HIpalometzic methods.
CoRBkrptointnent Bxapaild ischb atmpldymenasf aforabpfdie lofv-dffivéty nerve

pr'\%rcb% Cfa&&e ?écle e tl?@(%pip\ié g&fa\%glrg%%ro Hieﬂﬁhﬁﬂls&%d cells

ated gene silen |ng ows e
BF- et elasaproetire’ EF@ ¥de¥4n a stage of
tranS|ent expression. Brief descrlption of the

' n%@s%e!s Qﬂtzb-l;glﬁlcs EtEb% ﬂétﬁg&%&leusg = sgg:é{‘zﬂ%g%ce v%né Crl:e]j{s

conposl tions or an | npr and acce
enFReHeRad Wi aleeerle WG cFtiging)| asshBNéneWée@ucwswct so far
Rl\ll&d'aveemh egsichal aphstledsel 8sing 2hnedditnals pgedssion heherics for

d
tr a S% %a%ﬂs;“%ﬁ ﬁ{ﬁ%‘fl lihgcﬁ'gst%%l}c?}olt%g E?Flg)ﬁsé S&n in vivo active
i nﬂé@revaﬁ Tg#rkex Preter de silow apalyss ‘&&?@Slwﬂydrﬁqsﬁggdjggnsduced
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ex @ﬁlbsew@wmmﬂi’enqy aia@bﬁeeeq‘hed sufleuegoprigicaiahaid an

20 expression cassette for expression of a RNA

coppound W onf or pat.i on i d ¢o n
ol By R et b B ePle SRR g AR L Rureafiegy SOARCHES pore
vmp*cdn@qpmsmle say gt edetexig p%?wtsenltem@fmgi cellhofidh vargag degree
exa fp% &ih©HnCAs 6l eflﬁéc}j RIS &h@@ﬂ@fﬂdo?e%ct:etlacé\%ﬁl #lHGrp
e.protein sai d expressi on .casse

oxBRESP BT OB BRRr B SRR ua: BaP TP e OE gpou
veﬁxmon Dihpiqeis Houstraggpliyiesgickdlte epilicatiqns esnatiag fizytion of
ggléfg :'lthgl% ﬁ%@%& l@z‘iﬂez‘é sﬂ:e%lcﬂné oPY taR5k g&i@'ﬁﬁiﬂﬁesﬁc@lﬂi IE&EI?J rEGFcl:J is not
or bt PRI éémﬁﬁﬁér%féﬁ@fﬂ?eé L ot capple farp
sorting. - 3a - In one enbodi nent, the disclosure is
directed to a method for inactivation of expr essi on
of a gene in a eucaryotic cell conprising a)

transform ng a eucaryotic cell with DNA conprising an
expressi on cassette
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5 for expression of a cell surface protein and an
expression cassette for expression of a RNA
compound, sai d conmpound bei ng capabl e of inactivating
expression of said gene, wherein said expression
cassette for expression of a cell surface protein and
sai d expression cassette for expression of a RNAI
conpound are | ocated on the sane vector DNA, 10 b)
enri chment- and/ or selection of cells which express
said cell surface protein. Preéf-erably, said RNA
conpound is a RNA wth a hairpin conformati on. Al so
preferably, said enrichnent and sel ection of cells
mhchXE%prE&smgéﬂﬁmee$l(gh}f@cgﬂﬁﬁdﬂéﬁﬁ“¥@iB@ﬁ@%rﬁ@@ﬂﬁﬁa‘
Hémeﬂis £ C#:roﬁﬁfﬁts'mey iy, Meather 1omhodimentey, KN et al.,
dISC sure | to a conposition conprising -
%WD%FfW%§ &9 i? eagent b) DNA conprising an
expreSS|on cassette for expression of a cell surface

p r Ot ef}:fcﬁlg Gk a4 aﬁ Pf833 ﬂﬁ%x&&ﬁ%ﬁkﬁiﬁ)ﬂftg br(ﬁ%cféraﬁ %ﬁ%@@e&&et‘hod

nace U TR S0k, et g dALr B daipucs; Tn one

exp&q&agﬂmmﬁa&sdm&ﬂ<fmhepmngss@mnmdb;aomééhngnpﬁmﬂ%RNA;
Protelnang ﬁ% 3100 GAsEGt 8 LAY (LXBIASSLAR RNA:
are ocat e same vector

DNAconsﬁuFrp efﬂélﬂafmm}ﬂl avag| ag @h}ﬁ%}str t%ﬁreaegfz FVERIOFP\PIBHEE an
typ%n@%v&ﬁﬁk@bdmmﬁmilhmgmmﬁ@gdmkﬂaxﬂ@a&ﬁUQmkﬁas&eﬁhgmsof

ressi on S tein and said
expﬁ%?gwgﬁﬂ%§?§%Fﬁjt orhg%%?gﬁgﬁggkgf a RNAi conpound
are | ocated on the sane vector DNA. | n anot her

ewbgﬁqu&gmﬁg@gfgkgﬁkQ@M{e is directed to a vector
conprising an expression cassette for expression of

1- NGFR and an expression cassette for expression of a

, RNA[hu;someodmdpsmamdmdnmgthddbeqomosﬂap%h@ kits for an improved

o prcelftied CHERERED Pile trcTidhe o el ouFRERIL Wit rvai
di rept@dioh Qomstitds, conpri sing

In one aspect, there is provided a method for the selection of cells transfected
with RNAI constructs for transient inactivation of expression of a gene which

induces apoptosis upon silencing comprising

a) transforming a eucaryotic cell with a circular plasmid vector comprising an
expression cassette for expression of the I-NGFR cell surface protein and an
expression cassette for expression of a RNAi compound with a hairpin
conformation, said compound being capable of inactivating expression of
said gene which induces apoptosis upon silencing, wherein said expression
cassette for expression of the I-NGFR cell surface protein and said expression
cassette for expression of a RNAi compound are located on the same vector

DNA, without applying selective pressure,

b) detecting apoptotic cells by enrichment and/or selection of cells which
express I-NGFR cell surface protein by fluorescence or magnetic activated

cell sorting.
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a)a vector conprising an expression cassette for
expression of a cell surface protein and an

expression cassette for expression of a RNA

conmpound, sai d conpound bei ng capabl e of inactivating
expression of a gene, 20b)a nonocl onal antibody or a

pol ycl onal antiserumdirected agai nst said cel

surface protein. In a specifjc enbodi ment, said

antibody is labeled with a détectable entity or

coval ently bound to a solid support. 25In another

S P& Gink | entRabRG MBB t disdiedurdnikt diabdiad ex e lnkshod fov inbctivagion of
one descri bed above, the kit accqrding to the present

i GYRSET@hoffagonn &t a ewiapratisesl SoRpPYHEE ect i on reagent .
Det ai |l ed description of invention ~ As discl| osed
alsbv tansforening eseearydlin el woth PR AomEsEE anocXPreRstoRgssette

for pnactivation. of XY essi of a.ge ' o
eucalY o gen Ot gt SRS Bty e s PErlef egpscge for
eucagyRbdsfonCoF | a WRNAiDNAmPoRmRY, i siidgedip@ixdr 8siag Obapable of
cassette for expression of a cell surface protein and
an elprBeing Fxpessan tf Tk SN rEESIB Palsk SRPTRIYQn cassette for

COMPAUAiRaLH £ oo IR ReLRAifi 2 AP ! sgidOfex R854 VALieRE for
expr éssion of sai d gene, erein said expression.
cassetpressfoarof 28R4 esmnmnndfarelocatd osthefsace vprtot BN,

and said expression cassette for expression, of .a RNAI.

c Db BRIAHEP DA S R O G505 SR S BEDRIbRR SUafige pjotein.
enri chnment and/or selection of cells which express

s Bredergbly) said RINAd soppowed ¥.2 RINATHEL & baitnay sorgprmation.
present invention, the term"inactivation of ]
eXdroepeianblpf saad elifchyesns and valertitneotiedlisnelich express said cell

degr.adat i on .of S ific ta NA which is

e ?ﬁ?@&“ﬁ&I%PiﬁﬁFE@EWﬁEﬁwa9f$ﬁ%” i conpound itself
is synthesized after transfection with an-expression
c Hsguthes %Pgwséé%%ﬂowe 5 BIRICd LR ASBTRLPIGm gomprising
precursor of a RNAI conpound which is subsequently
processed into a RNAIi conpound by endogenous cel |l ul ar
nucl eases. 15In a preferred enbodi nent, said

i nactivation of gene expression is a transient



inactivation. In the context of the present

i nvention, transient inactivation is being defined as
i nactivation of expression of a certain gene within a
popul ation of cells w thout applying selective
pressure. In this context, enrichnment of cells
coexpressing the introduced cell surface marker

of fers the advantage that respective 20anal ytica
assays can be perfornmed withinga few days after the
~transfection Mireover, transient transfection assays
avoi d probl ens of generating stable transfonnants
assoa) at eeandfdctorefigat s due to growth dlsadvantages

tg gﬁg né e SBHA f cgmpr IS%I{%L gl'g " %#ro\g‘glﬂe ya%ﬂrtttl? ben EJ?@&ES?S? O? ceﬂ surface
achi eve Bwﬁerr ﬁﬁr@mxp:eﬁﬁm Gyt écﬁ ex@rﬁ%sm@mﬁé RINAG sappizd, said

reconbi n@fﬁﬂoﬁn&&ﬁhg%ﬁ;ﬁﬂle(‘cﬁ"nhacﬁﬁitfng%rﬁ@bﬁ&if a gene, wherein said -
facilitates erat es "i.sol

n
of st abl BETPATSPECHERE Ty ER R SVErD e BrorE b fpresson
of tine @it hasxpesivar! e dMbE @nipre e igetei bh ghase vector
power f ulpfy@ol to reveal gene function, and is
therefore extensively used for target validation in
academ a and the pharmaceutical industry. So far, two
e Ofrefgeably, s80 ®niperitomgasics angypestyhawe verrer L. fiius, said
in Véxpfegsléﬂ ugge@t% fof rlessmﬁtcﬁ:q QL agfa&\ﬁ%t&ﬁlaﬁé}%h 8Bkssion

smal |l “halrp

Bi otf@&‘;ﬁ%fm e@@@ﬂ{% Rﬂ%ownﬁ?ﬁéma% DBEEEC“FF@W%BFRNA
synt hesi zed si RNAs is hanpered by a strong dependency

on natHethchi@holifrdief aet a@aoﬁirél 53'&‘1%8’[%&5{0 AEGH comprising an
limits its applicability to - 6 - well transfectab P

cel lexpieaden chisvtty tfmbEE@,Slqnesﬂlltl‘éGgRl and manxprassyon cassette for

etmeen ex eF gﬁgg due to di.f.ferent 4%ansfec on.. . .
Ceffi cPrgﬁS&? 8 2N LB HAASTRNERT RORR L RADle phinactivating
conbk stsion/ 604 @ne ek ev@eyiRNAs out per f orm si RNAS i n
t he rati on of the achieved gene silencing effect.

Mor ﬁPM @lrthel BEYoBRRME, % (ﬁkéloﬁ?é’ 30LRAES 9% k& c%ﬁﬁ;hﬁﬁfg 5
based expression system such as conbi nati on

reporter genes or selection markers, and delivery via-
Viral vectsrscopmpisnEeiTk empessPn Rassen T Beruionsof aRcell surface
Nat . Reyrotéﬁaahgﬂn &cp(r&ggﬁ):as;z&ﬂe-fZB %pxeséfdﬂ:l@f a ENEN;%mpound said

expression vectors oy e tlons ased on | ow

Cr hhet cRPTRAREbEE ARl SRR ARH RN RS | oned

on Phesemeetlord antbasirswch palydend &Ilﬁlsﬁ@@ﬂ dirertegndgeinst said cell
expresah@ﬁagﬁgﬁﬂiarget gene is silenced 10 due to

st abl e expression of shRNAs directed against this

gene (Caplen, N J., Gene Ther. 11 (2004) 1241-1248).
I—bm@verszvecgﬁnanlamimamofsaiét altibedy @f labdtdomes a dgertdillesntity or
t ed&&mﬁn%%um@cga BYidRLPSEes. The RNAI conpound

according to the present invention may be a shRNA

which is expressed by an appropriate expression

c aslseditocha@ngecifonprbsisest, stemudfalpreededabiih tiSorkdddsaibed
29 WhOsS,

e Pl BB e A R Tagecton
t o B¥Phacti vated. Alternatively, the sense and ;
anti sense strand of the RNAI conpound may be

tr s gidaed LEOM PAS. fragnment with opposite '
prGﬁﬁr‘_§“§€%ar‘rig_l£§§iII alternatively, the sense

and antisense strand of the RNAi conpound may becone
t r ansedicbarhbhie) mdpmsnndeepﬁmamﬁum 2Re06A g FNA®N of

of e:%?r@srs%%rolf%tcr?nellg 9 E@a%yo%ﬂ%el? O%SIEI]S
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As di scl osed above, the present invention conbines

the concept of gene silencing by neans of a RNA
conmpound with the concept of using a cell surface
protein as a selection marker. A reporter gene
exRSRnedson the cell surface can overcone thgrmproesnizsds
restrlctlons associated with the use of EGFP such as
toxicity and lack of utility for 25 analysis of
apoptosis. 1-NGFR, a truncated-formof the

lowaffinity nerve growth factor receptor, and thus

i nactive for signal transdyct.io is expressed on, the
ceIP)suﬁﬁé&émﬁhﬁfﬁﬁ%ﬁﬁ?%%%ﬂ :@QAéDﬁP5WP§3%§§FE¥mﬂ‘E%““
mar ker £ re;gg@lgslmbloa | 0gdlc alxia glrysios afPhinl bippssioK. cassete for

al., Nat Med. 2 1 d :

al .| q/(fngﬁg??ly %g\%&}) ngﬁlpf%}l% j A %ﬁ%&n’ﬁeﬂ{\g cdPhble of
val uabl eagtipiore GIFPI'GSIlONGEFéaldV\BEtHﬁv q%hﬁmeweﬁtﬂ@fl Gssette for
(t er medapHGiMest Ofell suFits pRASH dhd yaidddpedsiod cARSE Bfttexpression

and hi g% TR0LSRL L LRRLAIRLE e Anal sl el o) enced

cells i I'on €

20086) 06378BRC)I AP0 56188 aBcells which gﬁ@lrféwwbw}l}@mface protein,
transfectants expressing a hlgh | evel of RNA

co ound, VI ed that, the [fill .the foll g ;
o B it eresty AT 1Bt P T ORI Casiog of @
not g@xprel He defbodire dppatiting otngegéntust Bratwiich mimegiated by

hi 9“ ﬂé@ngétomrp%m? Expl g8t Q géuntdm%eﬁqg £ﬁ%ﬁ&f 5@({: transfection

shodll In an a rat gh
si giéh ap @&ﬁgﬁ@g@ﬁp@?ﬁeﬁa{ F?Wé%ﬁémbf’ GaEPEEA L & giecysor of a
addRN‘A@&emﬁ:b@ﬁE whedhl 1ssmbfeqﬁ@ﬂprprbeasm iarcea tRNAcatgohund by

_ for thelr | ntrac ﬁuﬁgﬁ si gnal i ng domai ns.
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runcated cell surface proteins are

' 1 NGFR, 11-2K and CD4 (M lteny: Biotec: MACSel ect
T aﬁﬁﬁ%ﬁ&f@ﬁe@@fﬂbo&i@;ﬁ@{ eaid mactldsesn Mhpaal éxpréfh@n is a transient

TR TS R S A e

YESSI ng e SO- stra
RNAdfined easv@ctmaééfﬂ o pesken Rf SETRFhEREXIHn 2 papitiparof cells
WOr gihbid abﬂﬂylﬁgl k@eeﬁb@rﬁeﬁm maditids echngane esidienat ngt cdls

(t:)gn 5%%? Ii% gg%;t]&er lnéﬁo-fgiufE% ceﬁ sur%aa!e IS%%II of{e}ssthle Q?(x%ﬁ{a]bgﬁ)aﬁ%gbechve

pl anmtadytictl asgis cambtemr&mna@ avithgy p §ew a7 after fbéﬁfaé*ts%‘:mﬂ itsclf.
cel MyredPhefigmaihy ,traﬁl&@ctﬁ)lheSQE}i‘; e kot Sf generating stable

ﬁﬁ%ﬁg?bhggé glgsogé%lﬁl el%fegt due toag g‘«v%hnd1&%(7£nt§gléé Alat result from

integration events into the host genome

In another embodiment, in order to achieve a permanent inactivation, enrichment
with a recombinantly expressed cell surface marker facilitates and in many cases

accelerates isclation of stable transfectants.

Within a very short period of time RNAi has proven to be a highly specific and
powerful tool to reveal gene function, and is therefore extensively used for target
validation in academia and the pharmaceutical industry. So far, two major gene
silencing strategies have emerged for in vitro studies: small interfering RNAs
{sIRNAs) and small hairpin RNAs (shRNAs} (Tuschl, T., Nat. Biotechnol. 20 (2002)
446-448). The use of chemically synihesized siRNAs is hampered by a strong
dependency on rather high transfection efficiencies, which limits its applicability to
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Wthin the scope of the present invention, cell
transformants nay be obtained with substantially any

ki nd of transfection nethod known in the art. For

exanpl e, the 20 vector DNA may be introduced into
th8 . fehdssisPY means of el ectroporation or PCT/ER200S/N15343
m cr ol nj ectl on. Alternatively, |ipofection reagents

such as FUGENE 6 (Roche Di agnostics), X-trenmeGENE
(Roche Di agnostics), and Lipefectam ne(tm

(I'nvitrogen) may be used. Still alternatively, the
vector DNA conprisin expr ssi on _cassettes for a cell
sur Talbigansfesieeie Aelbers. RIARIgD ﬁﬁ&hﬁ@ﬁﬁy VR Befiterd geEppents

I Nt @ue 2D difRene Qfalnsf@c}tloap&ﬁﬁa{cne&t endv kfeabnly eetmeients jis hetik. In
bas eo%trgsnc rvgc;t(grg € 1vg§ esﬁRNlAgn tﬁérfo%e %RNigeﬁo\‘ﬂer Hﬁxﬁﬁm? Fof the

adef0-"45s0¢1 at e (
Ac aekhiegs genysknwg efo@OM)OISSE‘?EBtbSB pepyide all aplpgntegepof a vector-

CONPYsbp b)ﬂ:ﬁies‘éxbﬁ 2t E&sh GF cEabERtGE Sv1t&0ﬁ96ﬂérn genkO of B&ection

i nventi on- er .a rcul cto r
a Iﬁnﬁrg( aﬁﬁ‘feﬁy ‘ﬁ%ﬁ]trgsvﬁ%?]“ Sy J:Elrmes B ¢t ondL\ﬁé'%E afds, R, Nar.
30f Revg rfemtero? (2993@f 85 laBiy- 5hmcF§hBNé%d @EHTESSIO-H @ectors overcome

pr %@&1&1@1@ 4 QARGERS Oshktién alﬂése&@nmgm@k @@ QvdrR %@Eﬂ%ﬂed on
on fferent vectors. .In.a.preferre

t heE JFUesihrseher et Tehdp WG ER ST gﬁ%ﬁm is silenced
surdwmae spbbtegpmssamdoft sh8Nex giresel @gamia@wme (Eaplen, N.J., Gene
eXPFGs: 51'10(@0@12 1341”56 ARANAd éé{eﬁmbﬁ?%@tst@ﬂe o)s ] HQ&SS@S@%% 2

vect .S case, It needs to be avoided that the
t\/\oteglf"é‘sr?élérl?néfl%’%%ces% interfere with each other. Yet,
havi ng bot h expreSS| on cassettes | ocated on the sane

veokQr R esh]t%ﬁe S%l[g d?r@é %@&@QH@:@V&%QQ&? Hel a shRNA which is

f acl nt selection of transfornants

ex PPEEETERH BY%éPIRRWm% BTRPBHAT B TEANSOBPr ik Flem gt ProgaLly
on tohe Masickotdes ik éenethp vbssedqueatd is Sdantiadomplekentary @ the
t hem% onLexda Alat th*ag D r"%s]ﬁ%‘e%. ne%un%e%hawt &40 and antisense

" expressi on casse eggne I C
corsserdiet the drpti cormguad grghsternsgiegt EAreoneal Pryfragment with

seqispbee p@ﬁkﬁ@ﬁfsrkgpztrhielyRNﬂl {ifeatativdy, dRSiengtaddeieten®rand of
ex%eﬁﬁ\ffg X%m oulﬂdt H’S %%?cg £ %la!usai%@cg ’frofna%t ﬁh&ﬁ@ﬁh&éﬁ BNAs
term na el T for term na

tr aﬁﬂé@@ﬁNﬁh‘J a]’ﬁ@Pé‘iEﬂ‘é@@Péﬁ UG EEY e for t he
expression of a cell surface protein conprises DNA

e n Q’Qcﬂﬂa@sdd%oﬁetﬂe ;&@Eﬁt&ﬁﬁmﬁb@t@ﬂﬁinéﬂﬂi@&oﬁmqﬂ ﬁnﬁg@e silencing by

id .
o b At R Sorparid eh BT sBelt Gog fge Dafeed Bdein as o
S urséiaﬂﬁnm‘lﬁk&l A. reporgampgees efpossseduint éibledl strfaongan overcome the
pr 9 j oﬁs %rsc?ct&tgfw%éoﬁsg 'B;P"E%%P sﬁc!?ueas%éﬂ&ype[n%@c?ke&f u%ﬂ for

expressi on casse
aI %ﬂEWEIPS?e@SIa ISvaBRs @frﬁméftdofonéICé riesnlo Wity nerve gmwth
Pr gy idescdQ)r, ACHnabe bY@t Qigﬁdl Qﬁnﬁuaﬁ(ﬂﬁ IP Blprdsbed on the cell
transcrlp The transcrl t,or t nscrl é$% Q ar.e
comgHRcE FRr iy PHRYRNA) Pch Sl iflogical analysis
tr aPsitink,bEd eftrz@[nl‘m| Med. pr QMB(S)GEBM:SMS@ a@a MaehlCMWW., et al,

ter o P t er ke th
o Lot 8P 7 Da bR B Bl Fehif e dg e with o
t r ahRGA wpdtmdtnmeﬂ PHE_ emhtsuralesswy hitore taanBeit anfl high-content
ter tor.s t
tr LB R %ﬁ?@éﬂ%ﬂﬁﬁ%ﬁ?&%ﬁ%fﬁ%%ﬂ%&ﬂ efﬁ e
pr ecursor RNA product (DyI cxhoom D., et al.,

Mol,. Bi ol 20 3 67 on

o S s G b SR EEHY fs&é%u%% <fiL 'haldR?\ff\gw fhose
a lairession roohfcoisnatdtohen itheecell aughRNAN mskanfoaetiopgient and
RNAIi conpound, such a nolecule may start with a G
nucl eotide at its 5 end, due to the fact that
transcription fromthe HL and U6 pronoter usual l'y
starts wwth a G The stemof the nolecule is usually
19 to 29 base pairs and preferably 19 to 23 base
pairs in length. The internal |oop of the
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30 nol ecule is a single stranded chain of 4-40 and
preferably 4-9 nucleotides. At the 3" end, there nmay

be an overhang. In case of usage of a Pol 1|

pronoter, the overhang may be UUUU due to the

t @Fgmonadsess Si gnal of Pol 111 pronoters. \Wen perBeressiszas
expressed within a cell, these hairpin constructs are
rapi dly processed into active doubl e stranded

nol ecul es capabl e of nedlatlnd“RNA gene si | enci ng
(Dykxhoom D., et al. Rev. Cell Biol. 4

(2003) 457- 467 n anot her nbodi nment

b ORGESR Qf%fﬁe&wfsfea%ngaa %&ﬁfﬁvﬁ g?gN e Ry B ot
an ithgualfiiltie fpilonng Bree reqiareasp®t i zed in that the

pronoter activity can be switched on by an externa

signal stimulatio Ex es, for such pronote

systins - ﬁhF%ﬁ“ﬁﬁegWWheﬁhﬁe ﬁhgmbSWE%ﬁﬁﬁﬁ@ﬁﬂmwﬁﬁgéWQWWﬂmﬁ
ki nd of pprenetLiigaleectt he tet-repressor system

hor gene SQUERE G RYSHEAR o EaMe (8RS the
Casgg E@}%Léfc}hgjfechp A Oaiﬁ sEﬁXn 5B dra e
512- 518)101‘1%1 élsitﬁétfélb“é‘e#fqnd? ‘E?Yﬁ?%ﬁiﬂﬁ‘ﬁ “5r the CRE
system {iVedditisa, théde ,celeburdce pré?eiog areNatncateAdadiheiBdntracellular

USA 101 %23994) 9%%0]3%3?&?9 for '\él?nslli ltMm z{’%&‘f el Qﬂfacé D}(ﬂ@inb are

conblna ronot er an_appropri at

tet-repk@§§8rfﬁﬁgt@ﬁiéﬂﬁhﬁW@%E% BKEEC@%@?&£¢-&E@P%F@d Cell

Hl RNA s&Eafiby UMealiafualyser Manual ). In addition, it

IS possible to provide a third expression cassette

whi ch confers an 15antibiotic resistance to the

t r aAbE proverd foehtien HuapplicebleripraerstaniplaB iving gellsraypiessingy the so-
NeoMEH RohS kSHANERA n'uE!ezIsEl Bideo ik ikt Rm‘c &daleﬁ@;rcesler&her words

ot foch o1 85 S s TR GRET Hlepeif S hecIE VTl g pgesent

undérgotier aart barspbet fonalk tass |Q5t8631c€tfimlc Ceﬂs from plants, fungi,

subpeRMLighie Of:g;s, wWherekhhfe cils! Fhefsupopy atds@n hasnidn is
nsfected,ce an-.t.he

gh t f.t
e Zipprcet age ofy Lransteeted eelloat hamye,

i nvention the tern1 ‘selection of cells" shall nean

a né W’fﬁ{lﬁ' Qgr’ sc: r@seﬁ’ﬁﬁwrﬁbh QRIl Qfanéf&h{aﬁtstrﬁt@tbe rﬂ)@iéﬁled with
under. e roce IS SU u
enr f B 311}{ fi CH B 9%?}8% ]Ibg]gnagt %or e)?émple, the

t r anstecbBd. may baA 1pepémmd gkiol thedcellnby meeaay ©f wiefthoporation or

;gdﬁ{‘lé‘}éﬁﬁgtlédﬂ' @%ltérﬂﬁnv@t?oﬁﬁofégfdtnn kéagé?ﬁss s@ﬁheas FuGENE 6 (Roche
overlapping.to a e

o EeneeED on Korener Pt i Ragh, Dligad iy BB aﬁrﬁ"%faaaﬂm

by tIInems»gm} nig il ksl aﬁ%dtmmﬁelnehevaqtor DMK ¢dipmisinlg@xpression

Sgoga%se% 5 %Pg HNMERLE BRyteih LADS TOEARImEEh A B miARYe Broduced into

I aen

the cell by appropriate viral vector systems based on retroviruses, lentiviruses,
adenoviruses or adeno-associated viruses (Singer, O., Proc. Nail. Acad. Sci. USA

101 (2004) 5313-5314).

The DNA comprising the expression cassettes according. o the invention may be
either a circular plasmid vector or a linear DNA fragment such as a restriction

fragment or, preferably a PCR product.

The DNA to be transfected may comprise either one or two independent vector

DNAs. In one embodiment, the expression cassettes for expression of a cell surface
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m croscopically wth a | abel ed nbnocl onal anti body or

pol ydonal antiserum which is directed agai nst an
extracel lul ar epitope of the expressed cell surface
protein 30marker. - 10 - Wthin the scope of the
%85&?&(?’7%"em ion, enrichment and sel ection %tCT/EPZO[h/OIBS:L:%
trans ed cells may be achieved by flow cytonetr

tools. After labeling of the cells with a

fluorescently | abel ed nonocl orfal anti body or

pol ydonal antiserum directed against the cell surface
mar ker, | abeled cells mght eit be counted or

enr PEiE 2B¢ e ETiondt @ SOEheERadD, \?%Ft legniekpy didleepigfNA gctors.
an of H@;Eef&ﬂélp@hmexﬁf tht eprpsRaeniseid o Bkpresdion of a cell surface
gﬂr 'g]‘?opgf %%d %i(e e%{%r es%)n Qassegg fotrr ?ﬁar%gs%%to%% F«g\%&, l fxﬁﬁoslmﬁ %fc’qucatﬁd
ant bb @@Wsamer@@tpedn é@lapqﬁgtlt Wéﬁ Xt weisled that e Wartrageipts do

pr ot 8iifert GitHSRGh dtRerOY dHaving bbﬂﬂacpma&m &Jaa:&as 16€kddson the same

21235’ h(?r\ﬁg@gesgxgggr a v%%t%g%ed Isés'lai%%ee% ISELC & t%é l‘d% Egeg%enpsezf’ctlon of
mongiehdoratangrepiyedys tbe RY! gararrdnddniticsey @zﬂfﬁ%mtlm&fédthe basis
as af $ekiHeSRO L fack BafkeNery -ef fective enbodi ment,
transfected ceIIs are enriched and selected by a

techni que called "magnetic activated cell sorting"

( MAGS)he cantegiadithyprappt ingaitios, &ndervoimprsial dggetie” is defined as
avaj %a{%hsc&ﬁgm%m Rk, Mﬁ?ot&es%gueﬁleg ahﬁmaq%%e encoding the
expe @dér tine consun1ng§g gﬁt ng q Iﬂtahdl

i nsKMNAnBak i desirsd thdecyesgp r"i’}B‘EI? hgpt feffgand, facultatively, a

t ectuinifaerrissqughsaneiuhfot kenMiiSetractrigtioansf ect ed cel

sel ection user manual (MIteny: Biotec: MACSel ect
Transfected Cell Selection User Nhn al Briefly, a

cel FhpBmEsaer 615¢RdpT the SRIFTEORFS A& chsdriagn BIoER F%?PHS‘“-S DNA
pr oeedting thecell Barira padeimittdy, smpnpdlyreerbedd o pproawe:r which

Coa r%gid%%ol;' ﬁ@ydfe'ﬁs’i.ki)ﬂgye %Pﬁgsum. &dtﬁ LA BBl gfrﬁt&ﬁ dExam les for

Xpresse n trans ecte
an Mftablé QE@%PIOEW%%EF i reaessite S omoter and the CPGK
exchusiotgl Prifablgf Beteprestin Sasydme@ﬂmeoom;es& i §¥40 terminator
sur e ke I [ t
i croaey TSGR BUE GARRIE (bl R s
m xture of transfected cells |abeled with nicrobeads
as TR {ra@Sripiosit fransfige Wbitheet kepstinhingihé RNAD ackepowidt @n be

CeI ?x%ﬁfe %xé?cnggcﬁ%r%hlo%%l% gr&ﬁ&%&t V8 2§ %ﬁ%ﬁh‘g‘ I%m%%r WMom a

ar amagnet 1 C
conttlaB trremoispiike fedsh élﬁ@oﬁsfszr@moéefé ép e‘-é%euﬁyéﬁ;@l Bl mgdiated

t 0 ﬁmcﬁmgﬁeit liCes6@iiblnD hﬂﬁtaell"dl at1. terﬁﬁuit@zl'@é fidhige &H‘HTT at the 3’
ol (a'%,n {4 tlllg Iéfalg?%llbgt? %IN%&dfor ) OP%ET% i eprc?cféi%l ffr tge R{ecursor RNA
i nvemtraiDilshdprme &t e!tjalt, Nﬂfaﬁe‘{” ﬁ“é@lo%]cﬁlﬁle% 5@63)#7 467).

enri chi ng and/or sel ecting RNAIi transfornants by

ne s of usin appr aptr,i a cell sur ace
cot Py SRuFPREE” e KPS PPB By oG Vib-a bairpin
SOlmmémnanememra@hﬁﬁﬁtAsan@igeméﬁhwammetn¢ﬁaﬁmie@kedeHHY

cel dgt Wich b Cf‘mﬂ:l&)%LiE aRQBHNAL B tma&hhﬁ%&%@u@mme H1

Fg{m gqu pllorgno?gr ues{la]} %ta%tls lw?t P ek Ay ]:)% fhe I?eculoe is usually 19 to

29 base pairs and preferably 19 to 23 base pairs in length. The internal loop of the
molecule is a single stranded chain of 4-40 and preferably 4-9 nucleotides. At the
3’end, there may be an overhang. In case of usage of a Pol IIl promoter, the

overhang may be UUUU due to the terminator signal of Pol IIl promoters. When
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Usual | y, selection by nmeans of an appropriate cell
surface protein can be perforned already after 16-48
hours, as soon as expression of the cell surface

mar ker occurs. As a consequence, biochem cal and
phenstyrigal anal ysis of cells silenced for targesoosnizzas
gene expression can be studied rapidly after
transfection, which excludes any 5 potential |ong
termartifacts when the cells are grown over nultiple
generations in tissue culture FurthernDre sel ection

ngr Lrg*{l%reésgﬁ VB%?I%, ggeélgr’ghegg BL28 Cﬁ}li%.‘ll%g are faﬁvi aya %{%ﬁgssé%lt ltonac:tive
asp e@qubteh@rapdeés@@iccuﬂqq vamblecﬁ nestiading Bétegpoe oilapsion dPgkshoom,

CO”DD'&bﬁgﬁﬁnRﬁﬂp%PﬁﬁﬂgﬁﬂQQ§§E®K§7i@m expression of a
NGFR and an expression cassette for 10 expression

of a RNAI conpound, said conpound bei ng capabl e of
i nacihi wedtherg petpreds sinbndiofent GeneronRrtef rmalblapsaribagda RNA

expr o9 %?azs‘t?et L.e ngd?qub@( ch@&ftéro @hz@gctélzm RO YRS oter
e

provi dés a m | . oop e stem
rray agewaf@n sifghedt % & 5%% %WE @ﬂre %amples for such

Vectmomoengedna grhidhan briNGPR meperdeatbined wiibngnyhétd wipromoter
Wt N 2 RENG, SXBF S@t%inoHo@??x%‘%h&&ﬁﬁé‘?ﬁk%t&%gt&t{@ ga‘_&e?t DM,

ara

cell%ls@%@ﬁbéﬁTféwwﬁﬁaP91§b§P P g%tl%@ﬂél'ﬁﬁﬁe§§ﬂﬁﬁPﬂﬁk
By eiphoyt ogtik-NE-Rskas GtnshrRNA, pHC, Peet biad, Assdr §OUSSA 101

cel | b niopn! LY, dgx%gekl%dqsapq 15 AIRLXE 8 18 1 ldmotr

cycle I'bu Ion of _apop

ar (:Wi’lfbe%lt @PRFOBEAAEE I TERESSYOB 15T FHRRALUHEP S6%- 0B TéP‘ﬁK~1T Inducible H1

expressimayvagdependanihual. transfection efficiency.

20In still another aspect, the present invention is

directed to a conposition conprising a) a

t r afsfdditiborit isergdivle fo byovBie BFfpEPEFTR ek phibgioofsrs an

cass@tibietid @Eis@XRI10SEt aBnPhrneedCRlld siShihi asaxphfltShydvomycin or
eferably 1- NGFR, and an expression

whi r
casse?%%g$ EptAY- expression of a RNAI conpound, said
conpound bei ng capabl e of inactivating expression of

a g8R¢he d&h%ﬁbﬂ”ﬂ'@ @fedexﬁWeﬁﬁ&h &t 66 S@ELBmEMP shall comprise any

expr e cell rface and s
expr TR i bo B PP URID R Ao sapifyeton
are SieﬁclattedﬂW@ﬁubiP@U@@ﬁesrv o HRALSE OFmepaleabn )}las a higher

sai @efcéxﬁ%%%@ﬁﬁﬂs@é&teﬂ%@!ﬂ@ﬁﬂn ih$ sohd RBHGAL4RA. r eagent
such as GENE 6, X-trenmeCGENE (both Roche

Di agnostics) or Lipofectam ne (lnvitrogen). Al so
pr efle thalsbytextaditie presepoBiven tom thaterine selashby oDrels tshpbmedn any
vech,QihddNAhereiP 2 9)@9{[19@(%17 e PCHT EE%OQ%O&%HC d Zransfection

:j|nr Z’E{Cg%ﬂ § Jgglébagfflteegﬁ% ]I:]Lﬁgcf %)6 cgp Wth \égthgﬂ}%avé been transfected.

A person skilled in the art will understand that the above definitions are
overlapping to a certain extent. Thus, enrichment and selection of cells in many

- cases may be achieved by the same methods disclosed herein.

Within the scope of the ivention, transfected cells may be identified
microscopically with a labeled monoclonal antibody or polyclonal antiserum which
is directed against an extraceliular epitope of the expressed cell surface protein

marlker.
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a) a vector conprising an expression cassette for
expression of a cell surface protein, which is
preferably 1-NGFR, - and an expression cassette for
expression of a RNAI conpound, said conpound being
cRballsAeHEs Si nactivating expression of a genepcihezBosiizsas
nmonocl onal anti body or a polyclonal antiserum

di rected agai nst said cell surface protein. The
expression cassette for expresdion of a RNAI conpound
conprises a pronotor 10 which may be a Pol |

pro r a Pg onot er Qni ng, Site

i nsgf#ﬂ%ﬂgﬂpsé@?ef?#&h%%f&ffgﬁ@é*%%ﬁlcﬁ“ Rar Qi%vaeﬁe‘f“‘m o trgustected
geneﬂbuﬁaﬂ@angwwaﬁbaﬁnwgyﬂNﬁMﬂcﬁwbo&ﬁ@1ah@ngOf&dek‘Wﬁlﬂ
pr ehﬁ?l@&'@ﬁ(ﬁ I‘:i‘béi&lsrﬁgﬁ{;do\ﬁ%l énﬁf)@&ynﬁ FyRRAUSNGRam diredtdll rfgamst

specific e nt i IS Iabele W t h
det Bt sl wriett Fl@n‘xj%d@r?ﬁ’&sce ; Fﬁia’ér%@%ﬁ St g7 gpriched by a

cov ahesickycchotinddel sorgol i d support. For exanpl e,
said solid 15support nmay be a bead, preferably a

magneti ¢ bead. In another specific enbodinent, not. .
mut {a AR yotast cempaqdye e s &r Sglpgion of

Ki t raggatdidan it Basfeﬂ enpreseinle, ivhsremtd sonfacompted séb an antibody
sevaral ALLTel il peclata Wikl hLLer g@geaefﬁp&aaseo%nd only

casse‘ftes erent cel sSurt ace pro el n
Thi &opg Felis é;h#’fdwvﬁ erp transbiviee LecesdiigcPrefeiably, appropriate beads
appPEQRShsaiea @Jb%leﬁﬂﬁﬁl?ﬁncﬁﬁdn&@d!rﬁb bkt dS v8 Holftlbiedl 22khen are

f | t_sh te
Z ngsl e%: chhzi? EOI{C}’] é“%P a %%rﬁ effe?;grge r@%ﬁ%@én egranskecte#l cells are

t heetkiched enpricketsd ém P éﬂ@ﬂéﬁ@?l @Hedr SmaEnttic Jefwher g sorting”
a | [etss Loy 839t 280 EbdRecRlly $RUM @ncttog hothotNAS need

an _expressjon cassette.fo e of
cal 1o PP A prbternt ind can et sleRBp HBEERTp Qg gpottars
expression of a RNAi conpound, said conpound being
25cappbligd Qgschﬁ@&{ bV@AL "&Qni@ﬁ@ [s85%han 1Rf voaisdle@an@sfedtdl cell

e g B Seporyb b o Rl EP TR el R G M on vser

sai Magedl}. Bsieftf,acell poptleiion thEhbasl undeigoed Wtrasﬁftcaon procedure is
ant j,pady.d %11:!1 aheheg: Wiahh i det @etablia ﬁﬂﬁhﬂﬁéd?lﬂlﬁﬂ bafls to a

SupBBRES 5 erewﬁwb ¥ Stared o PpLef bt il tpetabtoduces
beackprgsief enatitey ']&mmdg&weﬂ;y fahdertbd cells ]’_@mh ERpkess the surface
]to' %?ﬁg%pgafi)& o%/elegsf b&ﬁfurga ROGES ,mlél%gea%gcgtﬁﬂdsa@khmg BB bample
or BT HERBh O TR & Lape Dt T RPTG: Gpel S non
forﬁhm&ﬁmﬂhdhawhmhdédubﬂanmwjnﬁgsn¢wpnm@nooﬁqmmemsqmmﬂon
Fi g%bﬁl%ﬁn (gﬂgﬁ'bag%%th%‘%‘%gﬁﬁ eﬂ@b&gpﬂ kR t@flo@transfected

vector ‘encodin T‘IC) glngt er ﬂe_1
shRrls @ekfb:p@gp@ﬁ te Jhg mrgpstic co umn material. By removmg e magnetic

field labeled cells are released from the column.

Therefore in a major aspect, the present invention is directed to an improved
method of enriching and/or selecting RNAi transformants bjz means of using an
appropriate cell surface marker. Usage of a cell surface marker allows for the
immediate enrichment, and selection of transfected cells within a cell population,

which express an RINAi compound in order to silence a specific gene of interest.



Knock-down efficiency of HER2 protein that is

expressed on the cell surface. Enrichnent of
1-NGFR-positive cells by magnetic cell separation

(MACS) in transient transfection experinents.

Kaskndowas ef ficiency in magnetic sorted conppéﬁgmb&m%“
non-sorted cel s and phenotypic alterations induced

by silencing of cytoplasmic protein eg5. Phenotypic

al terations induced by silencilhg of cytoplasmc

protein eg5 in transient transfecti on assays.

Mul ti paranetric_ anal ysis of phenot al terations
i ndueegin yelestipr e magissf a%&@f? tate ol S st PRER &P DR feafmed

. assayh@ady aftExmﬁﬂ leouls, a206h enixpgsssinrd tiegyll fafack herker occurs. As
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genef ?cgnlseo ne19ce 1%03}% fafd ﬂgfo 03 NGF %ﬁ]ﬁrkge@c% for target

prono ven exp ess| h%tcas ette To_gener

a 1- WRW@%WBrca@o@( prdied iTay I rrdten HoHrdivet ey P&?@*ﬁes any
S h R'%téh@ﬁﬁ@ﬁg rtheriRds phiG thetellk Iagaf'gr@‘,@:ﬁl befttmultiple generations in

L SRR St U0, SN AR Ao

exprEﬁQ@iW@@W@%b@ﬁPWdP@FﬁméW@ the primers - 14 -

pHC FW 5" - CGCCTCGAGT CCCTGTGGAATGI GTGTCAGT TAG- 3 (SEQ

I Cf‘fq’]?) eg rf]xsg%glg%—%s%bi% 5 %Jrec%%orc c:onipz'ismcr an
expression cassette for expression of a I-NGFR and an expression cassette for
expression of a RNAi compound, said compound being capable of inactivating
expreésion of a gene. Preferably, said expression cassette for expression of a RNAi
compound provides a stem-loop hairpin RNA, of which the stem may act as a gene
silencing mediating compound. Vectors encoding the 1-NGFR reporter in
conjunction with a shRNA expression cassette enable for the first time quantitative
multiparametric analysis of cells silenced for individual target gene expression. By
employing I-NGFR based shRNA pHC_vectors, various cell lines and primary cells
can ‘be analyzed for cell cycle distibution, induction of apoptosis, cellular
architecture as well as for mRNA and protein expression independent of

transfection efficiency.

In still another aspect, the present invention is directed to a composition

comprising

a). - atransfection reagent,

b) DNA comprising an expression cassette for expression of a cell surface
protein, which is preferably I-NGFR, and an expression cassette for
expression of a RNAI compoﬁnd, said compound being capable of
inactivating expression of a gene, wherein said expression cassette for
expression of a cell surface protein and said expression cassette for expression

of a RNAi compound are located on the same vector DNA.

Preferably, said transfection reagent is a lipofection reagent such as FuGENE 6,
X-tremeGENE (both Roche Diagnostics) or Lipofectaminem (Invitrogen).

Also preferably, said composition carries only one type of vector DNA.
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The 1-NGFR PCR-fragnment was subdoned into pSilencer

U6 2.1 Hygro (Anbion) using the Hndlll and a uni que
restriction site for Xhol generated by site-directed
mut agenesi s (Stratagene). Subsequently, a variety of

cleotides (chem cally synthesized
%% €|£6|{)0% rrmny)) encodi ng shRNA sequences %{EPZO{}%}IS;"%

10anneal ed and ligated into pHC to generate pHC | uc,
pHC eg5 and pHC Her2: luc: 5 1fGATCCGCTTACCCTGAC | |
CGATTCAAGAGATCGAAGTAC. 1 CAGCGT AAGLTTI TTGGAA-3' (SEQ

| DNO _3) 15 '
- ACETTFHREOCGAAAADAT EFRACBTTHAGTATFT e RGP TGAATEGAAGT

ACI CAGCGTAAGCG 3' (SEQ I D NO 4) 20eg5:

51 - GATCCGCTGAAGACCT GAAGACAATTTCAAGAGAATTGT Gl TCAGGTL I T

CAG-F TT??WO\%HPI( g@dl‘ WIO%)CB.SSE GXPIESSIOH a Cc surface

255 AGCHDBIEETCCARI AARAGTGAAGACOTGRAGAGRAIn  expression cassette for

LECFSFT%-ETSEF T ngAWJC%%QHB saifl S&Ql;!'(gnuobmﬁ% capable of
305 GATEE A AT e ARTET TCAAGAGACATTGTGCAGAA | C

GTCBLCTA MohdatdAnB8bodySEQ bdlydN@al #tiserum directed against said cell

surface protein.

The expression cassette for expressibn of 2 RNAi compound comprises a promotor
which may be a Pol Il promoter or a Pol Il promoter, a cloning site to insert a
specific sequence which finally will act as gene silencing mediating RNAi

compound and, preferably, a respective terminator sequence.

In a specific embodiment, said antibody is labeled with a detectable entity such as a
fluorescent entity or covalently bound to a solid support. Por example, said solid

stipport may be a bead, preferably a magnetic bead.

In another specific embodiment, not mutually exclusive with the one described
above; the kit according to the present invention comprises several different vectors
with different expression cassettes encoding different cell surface proteins. This will
allow the customer to select the appropriate enrichment and selection system for
the specific cell line that shall be transfected.

It is also within the scope of the present invention, if the kit comprises a
transfection reagent, preferably a lipofection reagent, and one or several vector
DNAs comprising an expression cassette for expression of a cell surface protein and
an expression cassette for expression of a RNAi compound, said compound being

" capable of inactivating expression of said gene.

In addition, such a kit may also compfise a monoclonal antibody or a polyclonal
antiserum directed against said cell surface protein. Facultatively, said antibody is
labeled with a detectable entity such as a fluorescent entity or covalently bound to a
solid support. For example, said solid support may be a bead, preferably a magnetic

bead.
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- 15 - 5' - GCTTTTCCAAAAAAGGGGACGAA |
1CTGCACAATGTCTCTTGAACATT GTGCAGAATTCGICCG 3' (SEQ ID

NO 8) 5pHC Her2 D2:

5r - GATCCGTATGI GAACCAGGCAGATG | CAAGAGACATCTGGECTGGTITC
ACADATETET TGGAAA-3' (SEQ ID NO 9) PCT/EP2005/013343
105LAGCTTTTCCAAAAAATATGTGAACCAGCCAGATGTCTCTTGAACATLI
GGCTGGTTCACATACG 3' (SEQ ID NO. 10) pHC Her idl: -

1551- GATCCGACGAATTCTGCACAATGEL™ | ' CAAGAGA
CCATTGTGCAGAATCGTCCCl TTTTTGGAAA-3' (SEQ I D NO 11)

e e e e
i d2he u‘nders&h@wmwm@mmmwﬁ\@@ set forth in
25@%2% (CAGANITCGTCCOCTI TTTTGGAAA- 3' (SEQ I D NO 13)
5LAGCTTTTCCAAAAAAGGGGACGAAT TCTGCACAATGTCTCTTGAA
CATTGTGCAGAATTCGTCCG 3

Description of the Figures

Figure 1 Cloning strategy for the generation- of a vector encoding both
[-NGFR and U6 promoter driven shRNA. expression cassette.

Figure 2 Knock-down efficiency of HER2 protein that is expressed on the
cell surface.
Figure 3 Enrichment of FNGFR-positive cells by magnetic cell separation

(MACS) in transient transfection experiments.

Figure 4 . Knock-down efficiency in magnetic sorted compared to non-
sorted cells and phenotypic alterations induced by silencing of
cytoplasmic protein egb.

PigufeS Phenotypic alterations induced by - silencing of cytoplasmic

protein eg5 in transient transfection assays.

Figure 6 Multiparametric analysis of phenotypic alterations induced by
silencing of eg5 in transient transfection assays.

Example |
Cloning strategy for the generation of a vector encoding both I-NGFR and a U6

promoter driven shRINA expression cassette

To generate a I-NGFR vector coexpressing the U6 promoter driven shRINA cassette
termed pHC for high-content, the I-NGFR ORF in context with a SV40 early
promoter and polyadenylation sequence was amplified from a -NGFR expression

vector by PCR using the primers
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30(SEQ I D NO 14) pHC _Her 1d4:

5' - GATCCAGACGAAGCATACGTGATGT TCAAGAGA
CATCACGTATCCTTCGTCTAATTTTTTGGAAA-3' 35(SEQ I D NO 15)

- 16 - 5' - AGCCTTTCCAAAAAATTAGACGAAGCATACGTGATGTCTTGAA

GAT §068BARECCTTCGTCTG 3" (SEQ 1D NO 16) Al l  hairrsphoassizze3
contain the 9 bp sequence TTCAAGAGA (SEQ I D NO 17)

as | oop structure. The pHC vectors can be enpl oyed

for assays requiring transient-transfections as well

as generation of stable transfectants silencing the

er TPC e 8?%3%%2%15@@;?@&?%5& CHEICRITAGS e

cel (SEQUPfM¥Eel)SKBR3 cel | s were transfected with 4
di ffgrent pHC Her2 constructs encodi ng shRNAs

Carigde oy P REP R e TSt R R AL 1 hese
cel (SEQ IO as negative control. HERZ expression in
pHC | uc and pHC Her Eugene 6 (Roche D agnostics)

tra sfetedcl s was 15 ter ned

cel The NS FRERR el Wasd flgpe mmcﬁi%b b b%&@u%f ?ﬁww
cytweirgt the EliadlH] apsliasuniqiatrestgcton site REPR10D gsicritubbic gteldirected
enaIQ{.lﬁgen%ﬁgl @aﬁgeﬁnabmﬁkﬂleﬁﬁ thvé{egﬁ%ffeﬁmd oﬁﬁg&ludeondes

popu I QN esu ar e
hi scbgpispiygyahesiase kg Megbignyge éfﬁ%“Y ]efﬁﬂcé &f Sequences were

ex prxﬁsﬁecb@ddfgaﬂad b pHIOSH gateede fHCNGCERHE @8 andeyHEC dldrs:
and grey histograns represent HER2 expression

transfected (1-NGFR positive) 20 cells recorded from

t hd'Sane sanpl e The dashed graphs in the histogram

pl c&- GFBIFUCE@@DI‘A(EGOTGEGTEQGNI‘!UCA&G&MMAMI‘MET&@@GT
t he, ve the histograns indicate nmean
fluorescence intensities of HER2 expression;
FLASERIIGAYO: PER2 expr essi on (i ndirect

i mrunof | uorescence staining et AB. rhu MAB 2C4

o W@%@m e e S o R TR

FI PETabetedAARGGP - NGFR anti body (Boehri nger

MangheimmNnobiC_Her D2, pHC Her idl, pHC Her id2 and
pHC Her id4 represent 4 different vector constructs
encoding 4 different shRNAs agai nst HER2. Successf ul
si leghci ng of HER2 correl ated very well with 1-NGR

ex W@@B'GUG@%&&GEC@GQ%GMAAEQW@% ltmtamffyr@rtarwso \GGTCIT
pressed on the ce surface are
Lt?1‘%\cfl’ﬁf’[gla{‘Fgf(19‘%%‘?|)§nvent|ve h| gh content RNAI approach
expiBEQtIDﬁ\@O 5)

5';AGCTTTTCCAAAAAACTGAAGACCTGAAGACAATTCTCTTGAAATTGTT
TCAGGTCTTCAGCG-3'
(SEQID NO: 6)

Hex2:

5'.GATCCGGACGAATTCT GCACAATGTTCAAGAGACATTGTGCAGAATTC
GTCCCCT'I_TTITGGAAA—S'

{(SEQIDNO: 7)
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pHC vectors, which encode 1-NGFR and shRNA expression
cassettes. - 17 - Exanple 3 Enrichnent of
1-NGFR-positive cells by nmagnetic cell separation
(MACS) in transient transfection experinments The

WaCS®0eEs6 1- NGFR System (M I tenyi Bi ot ech) wesT/mEek/o13343

to enrich 1-NGFR 5 positive cells 96 hrs after
transfection accordlngtoe le 2 of pHC_luc. In
the histograns (Fig. 3), R expressi on of

non transf ect ed cell popul ations (black curves) was

@%&é@@ﬁ@?&@!\%ﬁﬂﬁ@@@@ﬁbﬁﬂ%ﬂ
p ane rey curves) and after MACS sorting
6\%& ‘g‘é‘h‘% @T é Gturves) of pHC luc transfected
ceI(BE(@HpNCaBb ons, respectively. Here,|-NGFR
expr essi on was det ermned 10 by flow cytonetric
detection of <Anti-I|-NG-R>-M crobead | abeled cells .
ap ATt | - Mouse>- Al exa488 Ab (Mol ecul ar Probes).
Th &' -CUTOEGTAT G TR AUCA CUC AGRTETUICAAGAG ARG (RETHIG GIORC

}}M CIrA%%T'GMAGQ' cells before and after magnetic
ceI

separ ati on. Thus, application of 1-NGFR as
rep®¥Q@ B Né¥Pers the unique option to enrich silenced
15cell s via magnetic cell sorting. Exanple 4

nor 46 da EerpE TSR drah L PO RETTRARE ke

. by GHCEHETHGAGATAGESD] asmic protein egs A: The

&5 T REPt@ n eg5 plays an inportant role in
mtotic spindle assenbly. 20 Consistently

"knocki ng-down eg5 expression in actively

pr @Hﬁ_éieaidlng cells leads to induction of G/ M arrest
fols' b cepoRtesiGeaGRATGOYEC A@RAhYSI s of HCT-116

g@fﬂ@@%‘@fﬁ&?ﬁ%ﬁﬁ@ﬁi@@ %p EES I6 uc (control)

andSEQ—KQETQBle doubl e-staining of cells with FITC
| abel ed anti-I-NGFR anti body and the DNA dye Hoechst

o oPtRpg N Er 2 AR AR AR R e aRaTeRr At R

pHCAATT AIIHGACKAXATIVERJGOf pHC_eg5 (dashed curves)

Wit heyip fed i th gating on 1-NGFR positive cells
(upper and [ower panel, respectively). The arrows in
the histogranms indicate G2/ M phase el evation of cells
tr@hﬁ]‘életﬂd with pHC_ egS V\éstern BI ot anal ysis of

after %%@AW’I@C ggs bef ore and

sortin E ee O exa Total protein
I ygétrfé@ h| s after

tra:KlESjH}:NDomS)vm th pHC_ I uc (negative control) and
pHC eg5. The sanpl es were nanmed as foll owed: - MACS:
eg5 ex reSS| on before enri chment of HC transf ect

ed
cePHAGHRTTTCEBAAAAAE GHGAT ACARTET CICTTGAR
trmsfr@qu@AmeGeXpr essi on of fl owt hrough
cel jvon (non-transfected, |-NGFR negative
ceI@ECP%H%ﬁLbbi nd to MACS columm); + MACS:. egb
expression of enriched cell population (transfected,
| - Rreogiut i ve cell fraction eluted from MACS
COl MrCCAGACGAAGCATACGTGATGTTCAAGAGA

CATCACGTATGCTTCGTCTAATTTTTTGGAAA-3

(SEQ ID NO: 15)
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- cyt diths sl rveera ingeat

5B: The identical analysis as described in exanple 4

A was perfornmed in PC3 cells, which are very good
transfectable and is shown in Fig. 4b. But even in

this cell line gating on |-NGFR-positive cells
iwper@yvesTdshe out cone of phenotype anal ysis  PCT/EP2005/013343
profoundly. In parallel, enrichnment ofl-NGR positive
cells by MACS i nproves the detection of knock-down
efficiency by Western Bl ot 10%Hus, magnetic sorting
based on |I-NGFR expression enables det ecti on of

kno A AES
trang}é%?ﬁ%ﬂ%%%%@h%&ﬁ%é%%%%gﬂ%lOC caj%ﬂgﬁﬁqg
(su@ﬁTﬁéfﬁﬁ%ﬁfﬁﬂTﬂﬁ'Fﬁ@?ﬁ Blottlng, Véstern

Bl ofgroi@)NOBE6saNpl e 5 Phenotypic alterations

i nduced by silencing of cytoplasmc protein eg5 in
transi ent 15transfection assays Cell cycle analysis

of MChaifyfis omitiis tha8 bperdunaelI7AAGASAXSERY ID NO: 17) as loop

tr aﬁﬁfcﬁﬁé I @ﬁb ghcp b Ccaﬁcgéltehgﬂaye@ni@r RGeS u%g Ransient

" aneried e pekeR R O B TR TR Bg gt e

333&2e. In Fig. 5, 1-NGR expreSS|on is plotted as
| 0g10 versus linear scale of Hoechst 33342 20
fluores?ence intensity. Rl: non-transfected
gative) cells; R 2: transfected (I-NGR
p osKhackelowdelcncy S ERY owteimthiatia tasess] o thih adksurface
el evation of cells transfected with pHC_eg5. It
can _be concluded that proteins |ocated in the
%P Hig ot diffrgent PRGSTH? gienedisepitcoding
RNAIbReMR | ddfet tied) §odiid® IR, Alfrsnséektidh evithr @ i kayedinl; iladiferase,

whi @fﬁcﬁggﬁi?%?es!éd%ﬁfsea&ﬁké J}fﬂrﬁfaé %g%&%?édn%l %ﬁé%&&m in

pheﬁé@}m cané| rieatero ﬁggqﬂﬁ@dgacbsstﬁgp@ﬁe&)ngmﬁeC@é seeflyy was
tr a&h&érﬁiﬁiedtwafh&ﬁﬁgl tHeaallafss BER2De tvell tab @t IAIGHpP afibetd by flow

F o rth A ANSh SRLSEAR, L RKARR e BAsABMBL B of

wi tthe mmdoréﬂ eerilefipr: Begds arerphpen ihBgpe da den higagrem plots

ap Olﬂﬁr@c&hﬁogr{tnﬁﬁﬁre&ﬂt eIBROGxpRbsioh of oB¥tfinsfected (I-NGFR negative)

post tr Annexi

scofeu} ggggﬁnﬂ?%?nquﬁﬁﬁgx Agﬁ%ké?ﬁﬁlﬁﬁ#h%mggtﬁGFRPO“WW)
cel ¢els a@o@p@pﬁtom ithe. seater oeple- Amd deger gsedistip Jbe Bistogm plot
as Rprb@t iserypdRmblol $aidihng. $0QAYAs b tHelxJaxistndAbs@WEe histograms

: Edlil al e%%%g@%dr?&]%}f)f al{) Eie%scl) g.?lel}:ér\é’]%gonb)ﬁﬂ% e%l IISIERZ

nsfec S silenc
forexegem@rxdnrecbt@ctonmnmoﬂn@ﬁscmcanﬁﬂa@@tged (IABNGHR MAB 2C4

ch¥MR3chE et 8B: KA hdthaNBEEE eshjhgktdNGaRaPRINEME dxpression
was detected with an FITC-labeled anti-1-NGER antibody (Boehringer Mannheim).
pHC_Her D2, pHC_Her id1, pHC_Her id2 and pHC_Her id4 represent 4 different
vector constructs encoding 4 different shRNAs against HER?.

ca

Successful silencing of HER2 correlated very well with 1-NGFR expression as
determined by flow cytometry analysis. Thus, proteins expressed on the cell surface
are amepable to the inventive high content RNAi approach exploiting
pHC_vectors, which encode I-NGFR and shRINA expression cassettes.
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In dying cells, where nenbrane integrity is inpaired,
cytoplasmc proteins such as EGFP are easily lost in
contrast to |I-NGFR which is bound to the cell

menbrane. This indicates that both apoptotic and

PO pvsHeidsmnecrotic cells stain positive for 1@?&&@@013343
expression. Thus, the use of |-NG-R containing

pHC vectors facilitates anal y?# s of targets which

i nduce apoptosis upon silencitg. - 20 - List of

Ref erences Barton G M, and Medzhitov, R, Proc.

Nat : Sci ence USA 99 (2002) 14943- 14945

Br ugﬁ‘%ﬁgag and Bee{1 ards, R, Rev. Cancer

3 (E@@@,’Fle}’%&ﬂ’#’é@%‘@aﬁ?‘éerﬁ %ﬁm@@%ﬁ@ﬂw@ﬁw%ﬂ%&

12 44ads248 rehditctibe expdimennd Kain, S, (eds), in Geen

Fl uorescent Protein: properties, applications and

pr ot ocols WI ey-Liss, New York, 1998 Dykxhoom

bt Ehe MAGSEccRONGTRON el Vil B Biotact) 2003)504 67 careh ENGER
1 1%1&%8%11!50%%1:3 aftddtr 3 Bty MRYyrdinD. tMexaraple 2 GAFKEY Juc. In the

I\]/%t)(:/)gr jFi%p ée)f 1.“%6%%5‘8&? of nc&éﬁ?%%%a%%zﬁlgé%(ms (black

Ko j furees) 8as casppargd to B@mteéfefésb@@e (\80% yorting Tapper panel,
}i' Ay ), arfit aftbr MAGH QirEhE Y1o%9r gr §7c1ar\%?)40f HC_lue

15 P hacé%ﬁ celf(pdpu?atlons, résp"e\(%vely I\ﬁere, ex% es$101l was eg
by flow cytometric detection of <Anti-I-NGER>-Microbead labeled cells applying
<Anti-Mouse>-Alexad88 Ab (Molecular Probes). The number in the histograms
indicates the percentage of Microbead labeled cells before and after magnetic cell

§]
etmined

separation.

Thus, application of 1-NGEFR as reporter offets the unique option to enrich silenced
cells via magnetic cell sorting.

Example 4

Knock-down efficiency in magnetic sorted compared to non-sorted cells and

phenotypic alterations induced by silencing of cytoplasmic protein eg5

A: The kinesin protein eg5 plays an important role in mitotic spindle assembly.
Consistently knocking-down eg5 expression in actively proliferating cells leads to
induction of G2/M arrest followed by apoptosis. Cell cycle analysis of HCT-116
cells was performed 96 hrs after Fugene 6 transfection (Roche Diagnostics) of
pHC_luc (control) and pHC_eg5 by double-staining of cells with FITC labeled
anti-l-NGFR antibody and the DNA dye Hoechst 33342. The histogram plots of
Fig. 4a display cell cycle distribution of cells transfected with pHC luc (black
curves) or pHC_egh (dashed curves) without and with gating on I-NGFR positive
. cells {upper and lower panel, respectively). The arrows in the histograms indicate
G2/M phase elevation of cells transfected with pHC_eg5. Western Blot analysis of
eg5 protein expression in HCT-116 cells before and after MACS sorting (see
example 3). Total protein [ysates from cells were obtained 96 hrs after transfection
with pHC luc (negative control) and pHC eg5. The samples were named as
followed: — MACS: eg5 expression before enrichment of pHC transfected cells in
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Singer, 0., et al., Proc. Natl. Acad. Sci. USA 15

(2004) 5313-5314 Tuschl, T., Nat. Biotechnol. 20

(2002) 446-448 US 6, 506, 559 Ventura, A, et al.,

Proc. Natl. Acad. Sd. USA 101 (2004) 10380-10385 20w .
@3 284d73621 Patent Clainms 1. Method for the S&j'[ﬁﬂi?;l)lﬁmlssﬁ
of cells transfected with RNAI constructs for

transi ent inactivation of expression of a gene which

i nduces apoptosis upon sil ent?‘SrTg conprising a)
transform ng a eucaryotic cell with a circular

pl agm d. vetor QRPr [.Si 0.cas

exprEsEisR ?ﬁmﬁl‘ﬁeggr h@%eﬁﬁ% gszdé"% e?fﬁﬁ%vgﬁ rg{lmgh cell
exppasiition (wassatstestelo NEXR nesssyorsllodo @otﬁwd todd A S Pl on);
with m@@e PLHrEQHHE OF Biﬁlidh@@ ceusgﬁipdlaﬁ@;m@aaﬁﬁab&l IN9GER positive
capabl_e of n%@% ﬁg SSI on of said gene which

i nd ua"ﬁ'cfb‘l 366 §? | ng, wherein sai d
expression cassette for expression of the 1-

cel g, ﬁiéﬁﬁ&ﬁﬁal% &é B aRdsaiif e ;@aﬁmi@@ix{a g@aﬁka ﬁ1 PO cells,
expressi on of na .are ca e on a
vectich WEWO% H&?Sfﬁfﬁ%?%“z’g‘ 5 BT i EYein fﬁlsggl fine
d et etihg ng thﬁthdsmve edells itoyrosesr thehmmcrtma rdl/ forenotype analysis
%auQ @ngl GEILS e MU GRNEXANRIR JosicVERs & méy]dﬁs&s the

Piorescence or. magnet | f activated ce
sor‘ilqt??ﬂon of mopleflaty ciicieardimyeten Bloki m 1,

characterized in that the expression cassette for the

ex%?§268%55ﬁg gjlang ﬁpﬁﬁfﬁégegsgﬁ Q{Sagfre 'dgtectlon of knock-

pr of@im efficisedyt alreadyy i rirapvianthp ot Ya*fﬁr.gga@mchenucal

t erﬁbmawrsucﬁlaemmm NoathHeat BI@ﬂlr@ﬁW@ﬁ&hIEgothﬁg)any one
of clainse" 1l or 2, characterized in that the RNA

conpound with hairpin conformation is transcribed
fr%&ﬁtﬂé&iﬁ pronmoter with a tetrepressor system .4. A

et Piesofplaltetiaigndifd @y beBRenting bhetqlBethifeit bgd ilBransient
charac%eélzed in that the eucaryotic cell is a

mentiEi iy

Cell cycle analysis of HCT-116 cells was performed 72 hrs after transfection of
pHC_luc (control) and pHC_eg5 as in example 4 by double-staining of cells with
FITC labeled anti-1-NGFR antibody and the DNA dye Hoechst 33342. In Fig. 5,
]-NGFR expression is plotted as loglO versus linear scale of Hoechst 33342
flnorescence intensity. R1: non-transfected (I-NGFR-negative) cells; R2: transfected
(I-NGFR positive) cells. The arrow indicates G2/M phase elevation of cells
transfected with pHC_eg5.

It can be concluded that proteins located in the cytoplasm are amenable according
to the high content RNAi exploiting pHC_vectors of the present invention, which
encode I-NGFR and shRNA expression cassettes.
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22 5. A nethod according to claim4, characterized in

"that the manmmalian cell is a human cell or cell |ine.

6. A nethod according to any one of the preceding
clainms, characterized in that the selection is of a
pPobeEssn of cell's that have undergone a  PCT/EP2005/013343
transfection procedure for cells which actually have
been transfected. 7. Method according to any one of

t he precedi ng cl ai s, char actéfized in that

transfected cells are enriched and sel ected by

magoe gactivated cell sorting. 8. A nethod
%%F%WDE to claim7, characterized in.that beads

co%ﬂpgwﬁ@eﬂam@@%lﬁql%#ﬁlynmﬁéfw insgid tariilensangplegs in
poly@kiomalanaldtionaksam are used as a solid support for
the enrichment and selection of cells. 9. Method
according to any one of clains 7 or 8, characterized

i n Retrgtion hé 2pautptipedle apsferted main pramplend o lonblesstaining for

tr anebeEY i (RBcHRY Q6@ MATE (REcHeN b ab@Bin¥d tWith MAGORR idetection to

bed t ha arecate with an ani t.hat n
ChaereeR e RRE: FapRbb i en S o Pl i Pt Sinttletion.
tr éﬂﬂgﬁ%@‘t’@dsm@l dells were stagedips dpvpratidubixiaN PP &Blsdable stained

casgRbt § op%t%[rﬁ‘el@%ti%)éﬁcﬁ BAPY Sbdtile-ANSE LSS, Q@émaeﬂﬁah&& in
exégr e%s he |- R. sur f ace. mar ker

Air%s SabGu e g of vt dored Poddgasivin BNEER
nmagnative (Sepafcationelsolisnred funeegsbyxposiits Rabebed-ansfected
Wi VIDNGIR SR 30 AERIRE koo REALT 1Rl By oergragnet | C
colum material, and by renoving the rmgnetlcfleld
the labeled cells are rel eased fromthe col um. WO

- 2006 APH8 786 RAEl ER2OAOGNS HB34By 1k/ifhp SEQUENCEshliSTHoNGs such as
: <1E@%P Ere é?ﬁarf IR c&ﬂr:@?fbgelﬁéﬁ( RRGAE:s g?@%f'%sﬁmk ¢S Igmg%ane-

ecti on tr ans1

rove
ESZ%‘BTSE %PQR@BS*‘ apaRjoYspEsralrseplls stain positive for
ZODNGER Epresd GO >THUE, tht T8 oPERNETRI conwirtisg pH3vertos? Hhitates

1 533});5?5 o%ﬁrg%c%ce apoptosis upon silencing.
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<213> Artificial <220> <223> shRNA sequence <400> 1
cgcctcgagt ccctgtggaa tgtgtgtcag ttag34 <210> 2 <211>
32 <212> DNA <213> Artificial <220> <223> shRNA
sequence <400> 2 cgcaagcttg ctggcctttt gctcacatgt

WS 20068d09% 3 <211> 47 <212> DNA <213> Artifi C}i(ﬁl/EPz{)05{013343
<220> <223> shRNA sequence

Z20 -
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L

<400> 3 gatccgctta cgctgacttc gattcaagag atcgaagtac
tcagcgt 47 <210> 4 <211> 77 <212> DNA <213> Artifici al
WO 2006/ 063786 PCTTEP2005/ 013343 2/ 5 <223> shRNA
sequence <400> 4 aagttttttg gaaagctttt ccaaaaaact
tacgctgagt acttcgatct cttgaatcgaGO agtactcagc
gtaagcg77 <210> 5 <211> 63 <212> DNA <213> Awt|f|C|aI
<220> <223> shRNA sequend@tent Claims

Method for the selection of cells transfected with RNA1 constructs for transient
inactivation of expression of a gene which induces apoptosis upon silencing

comprising

a) transforming a eucaryotic cell with a circular plasmid vector comprising an
expression cassette for expression of the 1-NGFR cell surface protein and an
expression cassette for expression of a RNAI corﬁpound with a hairpin conformation,
said compound being capable of inactivating expression of said gene which induces
apoptosis upon silencing, wherein said expression cassette for expression of the I-
NGFR cell surface protein and said expression cassette for expression of a RNAI

compound are located on the same vector DNA, without applying selective pressure,

b) detecting apoptotic cells by enrichment and/or selection of cells which express 1-

NGFR cell surface protein by fluorescence or magnetic activated cell sorting.

A method according to claim 1, characterized in that the expression cassette for the
expression of the I-NGFR cell surface protein comprises DNA encoding the I-NGFR

cell surface protein itself, and an SV40 promoter, and an SV40 terminator element.

A method according to any one of claims 1 or 2, characterized in that the RNAI

compound with hairpin conformation is transcribed from the U6 promoter with a tet-

repressor system.

A method according to any one of the preceding claims, characterized in that the

eucaryotic cell is a mammalian cell.



<400> 5 gatccgctga agacctgaag acaatttcaa gagaattgtc
ttcaggtctt cagttttttgb60 aaa63 <210> 6 <211> 63 <212>
DNA <213> Artificial <220> <223> shRNA sequence <400>
6 agcttttcca aaaaactgaa gacctgaaga caattctctt
gaaattgttt caggtcttca60 gcg63 <210> 7 <211> 65 <212>

DNA <213> Artificial <220> <223> shRNA sequence <400>
5.7 A method according to claim 4, characterized in that the mammalian cell is a human

cell or cell line.

6. A method according to any one of the preceding claims, characterized in that the
selection is of a population of cells that have undergone a transfection procedure for

cells which actually have been transfected.

7.  Method according to any one of the preceding claims, characterized in that

transfected cells are enriched and selected by magnetic activated cell sorting.

8 A method according to claim 7, characterized in that beads comprising a covalently
bound monoclonal antibody or polyclonal antiserum are used as a solid support for

the enrichment and selection of cells.

9.  Method according to any one of claims 7 or 8, characterized in that the cell
population that has undergone a transfection procedure is incubated with magnetic
beads that are coated with an antibody thdt binds to the I-NGFR surface marker
which is expressed in transfected cells due to an introduced expression cassette,
whereby exclusively transfected cells which express the 1:NGFR surface marker bind
to the microbeads, subsequently, the sample is loaded onto a magnetic separation

- column, whereby cells labeled with these paramagnetic beads bind to the magnetic

column material, and by removing the magnetic field the labeled cells are released

from the column.



gat coggacg aattctgcac aatgttcaag agacattgtg
cagaattcgt hccctttttt GO ggaaa65 <210> 8 <211> 65
- <212> DNA <213> Artificial <220> <223> shRNA sequence
WO 2006/ 063786PCTTEP2005/ 013343 3/5 <400> 8
WP 6B aaaaagggga cgaattctgc acaatgtctc PCI/EP2005/013343
ttgaacattg tgcagaattc' 60 gtd¥cg65 <210> 9 <211> 64
<212> DNA <213> Artificial <220>
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DNA

Artificial

shRNA sequence

1

cgeotegagt ccectgtggaa tgtgtgtecag ttag ' 34

<210>
<211>
<212>
<213>

<220
<223>

<400>

2

32

DNA
Artificial

shRNA sequence

2

cgcaagettg ctggectttt getcacatgt te 32

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

47
DNA

"Artificial

shRNA sequence

3 .

gatcecgetta cgetgacttc gattcaagag atcgaagtéc tcagegt 47

<210>
<211>
<212>
<213>

<220>

4

77

DNA
Artificial



<223> shRNA sequence <400> 9 gatccgtatg tgaaccagcc
agatgttcaa gagacatctg gctggttcac atattttttg60 gaaa64
<210> 10 <211> 64 <212> DNA <213> Artificial <220>
<223> shRNA sequence <400> 10 agcttttcca aaaaat at gt
FHAYEHBEE™ gatgtctctt gaacatctgg ctggtt cacab@CLaAEYeH013343
<210> 11 <211> 65 <212> DNAR*213> Artificial <220>
<223> shRNA sequence <400> 11 gatccgacga attctgcaca
at ggttcaag agaccattgt gcagaattcg tccctttttt60 ggaaa6s
<210> 12 <211> 64 <212> DNA <213> Artificial <220>

<2232 IhRYM RRMeguence '

<400> 4
aagttttttg gaaagetttt ccaaaaaact tacgcltgagt acttegatet cttgaatega 60

agtactcage gtaageg ’ T7

<210> 5

<211> 63

<212> DNA

<213> Artificial

<220>
<223> shRNA seqguence

<400> 5
gatccgectga agacctgaag acaatttcaa gagaatitgte ttcagghett cagtttttig &0

aaa : 63

<210> &

<211> 63

<212> DNA

<213> Artificial

<220>
<223> shRNA sequence

<400> 6 )
agctttteoca aaaaactgaa gacctgaaga caattctcett gaaattgttt caggtettea 60

gcg . ‘ 63

<230> 7

<211> 65

<212> DNA
<213> Artificial

<220>
<223> shRNA sequence

<400> 7
gatccggacyg aattctgecac aatgttcsag agacattgtbty cagaattcegt ceectttttt 34

ggaaa . 65

<210> 8

<211> 65

<212> DNA

<213> Artificial

<220>
<223> shRNA seguence



WO 2006/ 063786PCT1EP2005/ 013343 4/5 agcttttcca
aaaaagggac gaattctgca caatggtctc ttgaaccatt

gtgcagaatt 60 cgtc64 <210> 13 <211> 65 <212> DNA <213>
Artificial <220> <223> shRNA sequence. <400> 13
JEPeWEYEEY aat ctgcac aatgttcaag agacattgtg PCI/EP2005/013343
cagaattcgt cccctttttt60 ggaﬂ%GS <210> 14 <211> 64

<212> DNA <213> Artificial <220> <223> shRNA sequence
<400> 14 agcttttcca aaaaagggga cgaattctgc acaatgtctc

ttgaacattg tgcagaattc60 gtcc64
<406> 8
agcttttcca aaaaagggga cgaalictge acaatgtetc tigaacattg tgcagaattc " a0

gteceg - 65

<210> ©9

<2171> 64

<212> DNA

<213> Artificial

<220>
<223> shRMNA sequence

<400> 8
gatcegtaty tgsaccagec agatgtteaa gagacatctg gebtggtteac atatttttig 60

gaaa - 64

<210> 10

<211> 64

<212> DNA

<213> Artificial

<220> )
<223> shRNA sequence

<400> 10
agctttteca aaaaatatgt gaaccagocea gatgtctctt gaacatctgg ctggttcaca 60

tacg &4

<210> 11

<211> 65

<212> DNA

<213> Artificial

<220>
<223> shRNA sequence

<400> 11 ' :
gatccgacga attctgecaca atggttcaag agaccattght geagaatteg tocctttttt 60

gyaaa ' 55
<210> 12

<211> 64

<212> DNA

<213> Artificial

<220>
<223> shRNA seguence

<4Q0> 12



<210> 15 <211> 65 <212> DNA <213> Artificial <220>
<223> shRNA sequence <400> 15 gatccagacg aagcat acgt
gatgttcaag agacatcacg tatgcttcgt ctaattttttoe0 ggaaa65
§%%%&m%g7<211> 65 <212> DNA <213> Artificial <2

<

RNA sequence <400>,16 agcttttcca aaaESPFSﬁ@?“”3”

cgaagcatac gtgatgtutc ttgaacatca cgtatgcttc60 WO
2006/ 063786PCT/ EP2005/ 013343 5/5 gtctg65 <210> 17

agctttteca aaasagggac gaattctgea caatggtete ttgaaceatt gtgragaatt 60

cgto

<210>
<211>
<212>
<213>

<220>
<223>

<400>

64

13

65

DNA
Artificial

shRNA sequence

13

gatceggacy aattctgecac aatgttcaag agacattgtg cagaattegt cocecttttit G0

ggaaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

65

14

64

DNA
Artificial

shRNA sequence

14

agctttteoca zaasagggga cgaattcetge acaatgtcotce ttgaacattg tgeagaattc 66

gtce
<210>
<211>

<212>
<213>

<220>
<223>

<400>

64
15
65
DNA
Artificial
shRNA sequence

15

gatccagacyg aagecatacgt gatgttcaag agacatcacg tatgettcoght ctaattttt: 80

ggaaa

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

65

16

65 N
DNA

Artificial

shRNA sequence

16

agcttttcoca aaaaattaga cgaageatac gtgatgtcte ttgaacatca cgtatgette 60



<211> 9 <212> DNA <213> Artifici al

sequence <400> 17 ttcaagaqa9
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gtetg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17
5
DNA .
Artificial

shRNA sequence

17

ttcaagaga

5/5

<220> <223> shRNA
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